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What is claimed is: 



1. A v highly scratch-resistant multicoat clearcoat 
sysYem A for a primed or unprimed substrate, 
producible by 

(1) Applying at least one clearcoat film I of a 
\oating material I curable thermally and with 
actinic radiation to the surface of the 
sul^strate, and partially curing it, and 

(2) applying a further clearcoat film II of a 
coating material II curable with actinic 
radiation and also, if desired, thermally, 
comprising nanoparticles, to the surface of 
the clearcoat film(s) I, and then 

(3) curing the\ clearcoat films I and II 
conjointly with actinic radiation and 
thermally. 



2. A highly scratch-resistant multicoat clearcoat 
system A for a primed or unprimed substrate, 
producible by 



(1) applying at least one Wearcoat film I of a 
coating material I curable thermally and with 
actinic radiation to th^ surface of the 
substrate, curing it and roughening it, 



• # 
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(2) apblying a further clearcoat film II of a 
cocking material II curable with actinic 
radiation and also, if desired, thermally, 
comprising nanoparticles , to the outer 
surface of the clearcoat film(s) I, and then 

(3) curing\the clearcoat film II with actinic 
radiation and, if desired, thermally. 

3. A highly scratch-resistant, multicoat color and/or 
effect coating\ system B for a primed or unprimed 
substrate, producible by 

(1) applying at least one color and/or effect 
basecoat film III of a pigmented coating 
material IIl\ curable thermally and also, if 
desired, with actinic radiation to the 
surface of the substrate and drying it 
without curing, 

(2) applying at leas t\ one clearcoat film I of a 
coating material I ^curable thermally and with 
actinic radiation wet-on-wet to the surface 
of the basecoat film III, and partially 
curing them, and 



(3) applying a further clearcoat film II of a 
coating material II curable with actinic 
radiation and also, if desoNred, thermally, 
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comprising nanoparticles, to the surface of 
thW clearcoat film(s) I, and then 

(4) curirra the basecoat film(s) III and the 
cleardpat films I and II conjointly with 
actiniA radiation and thermally. 

A highly scratch-resistant multicoat color and/or 
effect coatinA system B for a primed or unprimed 
substrate, producible by 

(1) applying at\ least one color and/or effect 
basecoat firm III of a pigmented coating 
material III Wrable thermally and also, if 
desired, with\ actinic radiation to the 
surface of the substrate and drying it 
without curing, \ 

(2) applying at least Vme clearcoat film I of a 
coating material I durable thermally and with 
actinic radiation weV-on-wet to the surface 
of the basecoat film II\I, 

(3) curing the basecoat film\lll and clearcoat 
film(s) I conjointly, thermally and with 
actinic radiation, \ 

(4) roughening the outer surface of the clearcoat 
film(s) I, ^ 
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(5) applying a further clearcoat film II of a 
coating material II curable with actinic 
radiation and also, if desired, thermally, 
comprising nanoparticles , to the outer 
surface of the clearcoat film(s) I, and then 



10 



15 



(6) curing\ the clearcoat film II with actinic 
radiation and, if desired, thermally. 

A process f or\producing a highly scratch-resistant 
multicoat clelrcoat system (A) on a primed or 
unprimed substrate, which comprises 

\ 

(1) applying at Yeast one clearcoat film I of a 
coating material I curable thermally and with 

actinic radiation to the surface of the 

\ 

substrate, and partially curing it, and 



20 



(2) applying a further clearcoat film II of 



rial BI 



coating material ISL curable with actinic 
radiation and also, \if desired, thermally, 
comprising nanoparticles, to the surface of 
the clearcoat film(s) I, "and then 



25 



(3) curing the clearcoat films I 



and 



II 



conjointly with actinic \radiation and 
thermally- 
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A process for producing a highly scratch-resistant 
multAcoat clearcoat system A on a primed or 
unpriced substrate, which comprises 

(1) applying at least one clearcoat film 1 of a 
coatVng material I curable thermally and with 
actin\c radiation to the surface of the 
substrate, curing it and roughening it, 

(2) applying\ a further clearcoat film II of a 
coating rftaterial II curable with actinic 
radiation \md also, if desired, thermally, 
comprising \ nanoparticles , to the outer 
surface of tWe clearcoat film(s) I, and then 



15 



(3) curing the cleWcoat film II with actinic 
radiation and, irv desired, thermally. 



20 



A process for producing a^highly scratch-resistant 
multicoat color and/or effect coating system B on 
a primed or unprimed substrate, which comprises 



25 



(1) applying at least one color and/or effect 
basecoat film III of a pigmented coating 



material III curable thermallyv and also, if 
desired, with actinic radiation to the 



surface of the substrate and \ drying it 
without curing, 
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(2) applying at least one clearcoat film I of a 
coating material I curable thermally and with 
actifiic radiation wet-on-wet to the surface 
of titfie basecoat film III, and partially 
curind them, and 



(3) applying a further clearcoat film II of a 
coating \material II curable with actinic 
radiation\ and also, if desired, thermally, 
comprising\ nanoparticles , to the surface of 
the clearcoat film(s) I, and then 

(4) curing the \>asecoat film(s) III and the 
clearcoat filihs I and II conjointly with 
actinic radiation and thermally. 

A process for producing a highly scratch-resistant 
multicoat color and/or Wfect coating system B on 
a primed or unprimed substrate, which comprises 

(1) applying at least on<k color and/or effect 
basecoat film III of a pigmented coating 
material III curable thermally and also, if 
desired, with actinic radiation to the 
surface of the substrate and drying it 
without curing, 



(2) applying at least one clearcoat film I of a 

\ 

coating material I curable thermallyyand with 
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actinic radiation wet-on-wet to the surface 
of th\ basecoat film III, 

(3) curing Vhe basecoat film III and clearcoat 
film(s) \l conjointly, thermally and with 
actinic radiation, 

(4) roughening the outer surface of the clearcoat 
film(s) I, \^ 

(5) applying a further clearcoat film II of a 
coating material II curable with actinic 
radiation and al V so, if desired, thermally, 
comprising nanopa\rticles, to the outer 
surface of the clearcoat film(s) I, and then 

\ 

\ 

(6) curing the clearcoat film II with actinic 
radiation and, if desired, thermally. 

The clearcoat system A as claimed in claim 1 or 2, 
the multicoat system B as claimed in claim 3 or 4, 
the process for producing the clearcoat system A 
as claimed in claim 5 or 6, or the process for 
producing the multicoat system B as claimed in 
claim 7 or 8, wherein the coating material II 
comprises nanoparticles based on silicon dioxide, 
aluminum oxide and zirconium oxide. \ 



\ 
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10. The clearcoat system A as claimed in any of claims 
1, 2 and\ 9, the multicoat system B as claimed in 
any of Claims 3, 4 and 9, the process for 
producing Vhe clearcoat system A as claimed in any 
of claims A, 6 and 9, or the process for producing 
the multicokt system B as claimed in any of claims 
7 to 9, whertein the coating material I comprises 



10 



(al) at leas\: one constituent containing 

(all) at least\ two functional groups which serve 
for crosslinking with actinic radiation, and 
if desired' 



15 



20 



(al2) at least one\ functional group which is able 
to undergo thermal crosslinking reactions 
with a complementary functional group (a22) 
in the constituent (a2) , 



and 



(a2) at least one constituent containing 




25 



(a21) at least two functional groups which serve 
for crosslinking with actinic radiation, and 



(a22) at least one functional group which is able 
to undergo thermal crosslinking reactions 
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wit^i a complementary functional group (al2) 
in Ahe constituent (al) , 

and also, ilf desired, 
(a3) at least one photoinitiator , 

(a4) at leasAone thermal crosslinking initiator, 

(a5) at least\ one reactive diluent curable 
thermally and/or with actinic radiation, 



\ 



(a6) at least one coatings additive, and/or 

\ 

(a7) at least one thermally curable constituent, 



with the proviso that\ the coating material I 
comprises at least \ne thermally curable 
constituent (a7) if the constituent (al) contains 
no functional group (al2) . 

The clearcoat system A, the multicoat system B, 
the process for producing the clearcoat system A 
or the process for producing a multicoat system B 
as claimed in claim 10, wherein the functional 
groups (all) and (a21) comprise Olefinically 
unsaturated groups or epoxide groups, especially 



olefinically unsaturated groups, hydroxy! groups 

\ 

in the case of the functional groups (al«2) and 



\ 



# • 
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[lacuna] in the case of the complementary 
functional groups (a22) and isocyanate groups. 



12. The clearcoat system A, the multicoat system B, 
the pr&cess for producing the clearcoat system A 
or the Wocess for producing a multicoat system B 
as claiVied in claim 10 or 11, wherein the 
constituent (al) comprises a urethane (meth) - 
acrylate Vnd the constituent (a2) comprises a 
(meth) acrylVte-functional (meth) acrylate copolymer 
containing fVee isocyanate groups and/or comprises 
a (meth) acrylate-f unctional polyisocyanate . 

13. The use of the\ clearcoat system A as claimed in 
any of claims 1,\2 and 9 to 12, of the multicoat 
systems B as claimed in any of claims 3, 4 and 9 
to 12, of the process for producing the clearcoat 
system A as claimed in any of claims 5, 6 and 9 to 
12, or of the process\for producing the multicoat 
system B as claimed in\any of claims 7 to 12, in 
automotive OEM finishingV automotive refinish, the 
coating of plastics, furniture coating, and 
industrial coating, including coil coating and 
container coating. 



14 . 



A motor vehicle, plastic part, furniture item or 
other part for private or industrial use, 
including a coil or container, comprising at least 
one clearcoat system A as claimed in arty of claims 
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ly 2 and 9 to 12, at least one multicoat system B 
as ^claimed in any of claims 3, 4 and 9 to 12, at 
least\one clearcoat system A produced with the aid 
of the ^process as claimed in any of claims 5, 6 
and 9 to\L2, and/or at least one multicoat system 
B produced \ith the aid of the process as claimed 
in any of clain^ 7 to 12. 



